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Making Actinometer Paper 
by Edward Grabczewski 


I have compiled several methods for making actinometer paper, which was used in photographic actinometers (a 
type of exposure meter) of the late 19" and early 20" centuries. Examples include the cylindrical Watkins Standard 
Exposure Meter and Wynne’s “Infallible” Hunter Meter, which resembles a pocket watch. Since actinometer paper 
is no longer manufactured, it needs to be hand made. 


Many methods recommend using bromide paper, which was popular at the time for making photographic prints, 
however this too is no longer manufactured, although expired boxes can be still bought. Modern papers might also 
be suitable, although these papers will need very slow exposure times to be used in an actinometer. 


Bromide paper is quite thick compared to the very thin strips of actinometer paper used in some Watkins Standard 
Exposure Meters. Therefore it might be necessary to expose the paper made here in a light-proof box separate 
from the actinometer itself. 


Calibrating the paper 


Each method given below will require the paper to be calibrated. When the paper is exposed to light then it 
darkens. The shade is compared to that of a standard shade (an 18% grey card would be a good reference point). 
The colour of the shade is less important than the shade itself. Blue glass was optionally used in the Watkins 
Standard Exposure Meter to help remove the colour and focus only on the shade itself. When calibrating the 
paper, expose it to a standard amount of light and see what shade it produces. Then use watercolour paints to 
reproduce this shade on a card, which can be mounted next to the paper to act as a reference. Time the number of 
seconds or minutes it takes for the paper to match the reference shade. This is called the Actinometer Time. 


At an early point in the development of photographic actinometers, the Watkins and Wynne exposure meters used 
the same standard method for calibrating their papers, which is described in Watkins (1911) as: 


“The standard of plate speed (Watkins) is that speed 1 is such that with f/8 in midday June sunlight the 
plate is correctly exposed in two seconds — the same as the actinometer time.” 


Note that in this definition, a plate speed of “Watkins 1” is defined as when the Actinometer Time equals the plate 
Exposure Time. 


If “midday June sunlight” is not accessible then the following definition can be substituted: 


“two grains [0.13 grams] of magnesium ribbon burnt as a spiral coil at a distance of 434 inches [12 cm] 
from the sensitive paper”. 


This definition results in a light intensity of 3600 Lux. Therefore, shining actinic light (rich is UV and blue 
radiation) at an intensity of 3600 Lux onto actinometer paper should darken to the standard shade in 2 seconds. 
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Making the paper 


Now let’s look at some methods for making actinometer paper: 


Method 1: Maskell (1911): 


1. Soak a piece of bromide paper in a 10% solution of potassium nitrate (in yellow light). 
2. Let the paper dry (in the dark). 
3. NOTE: I believe Maskell meant potassium nitrite. 


Method 2: Wall (1897): 


1. Soak a strip of gelatino-bromide paper in a 2% solution of nitrate of potash [potassium nitrate]. 
2. Let the paper dry (in the dark). 

3. NOTE: potash = potassium. 

4. NOTE: I believe Wall meant nitrite of potash [potassium nitrite]. 


Method 3: Tennant (1911): 


1. Procure some slow bromide paper. 

2. Immerse each sheet for 5 minutes in 10% solution (45 grains [2.9 grams] to each ounce [28.3 grams] 
of water) of potassium nitrite (not nitrate). 

3. Do this is weak light or gaslight. 

4. Dry the paper in darkness. 

5. Strong sunlight turns the paper indigo blue in twenty-five seconds. 


Method 4: Watkins (1891): 


¢ Take a piece of sensitive bromide paper (treated with potassium nitrite). 


Method 5: Swan (1866): 


¢ Immerse plain photographic paper for 10 minutes in 2% solution of chloride of sodium [sodium 
chloride], and then float for 2 minutes upon an 8% solution of nitrate of silver [silver nitrate]. 


Method 6: Wall (1924): 


¢ Bromide paper should be immersed in the darkroom for 5 minutes in a 2.5 to 5 per cent solution of 
potassium metabisulphite or sodium nitrite, rinsed and dried [in the dark]. 


Method 7: Stanley & Sarjeant (1886): 


¢ Use paper prepared with bromine salt [sodium bromide]. 
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